Purpose: The study sought to determine screening mammography recommendations that radiologists in Canada promote to average-risk patients and family or friends, and do or would do for themselves. Methods: An online survey was delivered from February 19, 2014, to July 11, 2014. Data included radiologists' recommendations for mammography and their personal screening habits based on gender. The 3 radiologists' cohorts were women 40 years of age, women <40 years of age, and men. The distribution of responses for each question was summarized, and proportions for the entire group and individual cohorts were computed. Results: Of 402 surveys collected, 97% (299 of 309) radiologists recommended screening every 1-2 years, 62% (192 of 309) starting 40 years of age and 2% (5 of 309) recommended screening every 2-3 years for women 50-74 years of age. Recommendations were similar for family and friends: 96% (294 of 305) recommended screening every 1-2 years, 66% (202 of 305) recommended screening every 1-2 years for women 40 years of age, and 2% (5 of 305) recommended screening every 2-3 years. For women radiologists 40 years of age, 76% (48 of 63) underwent screening every 1-2 years and started at 40 years of age, 76% (16 of 21) female radiologists <40 years of age would undergo screening 40 years of age, 100% every 1-2 years, and 90% (151 of 167) male radiologists would undergo screening every 1-2 years, with 71% (120 of 169) beginning at 40 years of age. Conclusion: The majority of Canadian radiologists recommend screening mammography every 1-2 years for average-risk women 40 years of age, whether they are patients or family and friends. 
R esum e Objet : L' etude visait a d eterminer les recommandations en mati ere de mammographies de d epistage que les radiologistes canadiens font aux patients a risque moyen, aux membres de leur famille et a leurs amis, ainsi que les habitudes qu'ils adoptent ou adopteraient pour eux-mêmes. In 2009, the U.S. Preventive Services Task force (USPSTF) announced major revisions to its breast cancer screening recommendations that significantly changed the 2002 guidelines for average-risk women [1] . The Canadian Task Force on Preventive Health Care (CTFPHC) published its own recommendations on screening for breast cancer for average-risk women 40-74 years of age in 2011, which had changed markedly since 2001 [2] . The Canadian recommendations were based on the systematic review from the USPSTF. The 2011 Canadian Task Force recommended against routine mammography for women 40-49 years of age, and recommended routine mammography every 2-3 years for women 50-74 years of age.
Radiologists deal usually with the impact of screening mammography on patients' lives. Radiologists are the first physicians to diagnose breast cancer, participating in screening and diagnostic examinations of patients as part of their daily work. Radiologists are often in a position to provide recommendations for breast screening with their patients, and to influence patients' behaviors. Physicians' recommendations can influence patients' health behaviors, so this influence should be used with care [3e5]. Physicians' credibility and the effectiveness of their recommendations may be increased if their own behaviors are consistent with those recommendations [6, 7] . Radiologists are also patients, and radiologists must balance the same health care decisions as their patients.
A recent study was undertaken to evaluate screening recommendations that breast radiologists in the United States promote to average-risk patients, to their average-risk family members and friends, and implement for themselves [8] . This study demonstrated that American radiologists did not follow the USPSTF guidelines. To date, there have been no studies evaluating the screening recommendations of Canadian radiologists. We undertook this study to evaluate Canadian radiologists' screening recommendations and to determine if they are in line with CTFPHC guidelines and if they practice what they preach.
Materials and Methods
Research Ethics approval was deemed exempt by our institutional board.
Study Participants
Radiologists registered in their provincial radiology associations were approached with a voluntary anonymous online survey. Ten provincial radiology associations (British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Quebec, Nova Scotia, New Brunswick, Prince Edward Island, and Newfoundland and Labrador) agreed to participate in the study. Recruitment was launched on February 19, 2014. A total of 2334 radiologists are currently registered for practice in Canada. The 2 largest provincial associations provided distribution numbers: 596 in Quebec and 671 in Ontario. A concerted effort was made to reach Canadian radiologists in every province and territory, and to sample widely across various radiology practices and geographic locations. The survey was translated into French, and the French survey was distributed to all Quebec radiologists. The English survey was distributed to the remaining 9 provinces. The survey was closed on July 11, 2014.
Survey Tool and Questions
Participants accessed the survey via a cloud-based Internet tool (Survey Monkey). The survey consisted mostly of multiple-choice questions, with some free text options. Each completed survey response represented a unique radiologist. The questions were grouped into 6 sections. In section 1, participants provided personal and professional background information. Radiologists were asked for their sex and their age, which, by using survey question logic, determined which series of questions they would then see regarding personal screening habits. Those radiologists who provided both gender and age were divided into 3 cohorts: women 40 years of age and older, women younger than 40 years of age, and all male radiologists.
In section 2, participants were asked for details regarding their radiology practices. The responses pertaining to patients' demographics were collected for qualitative analysis. For section 3 (recommendations given the average-risk patients) and section 4 (recommendations given to average-risk family members and friends). For section 5, group 1 (screening implemented for self, female radiologists 40 years of age or older), participants in this cohort were asked whether they had had mammography and if so, at what age was the first examination; if they had or would undergo routine mammography (choices: every 1-2 years, 12-16 months, or 2-3 years); and when they would discontinue screening. Those radiologists who had not had mammography were given a free text option to provide reasons why they had not had mammography. They were also asked about their clinical breast exam (CBE) and self breast exam (SBE) habits. Those radiologists who had had mammography were asked if they had interpreted and dictated their own mammography reports. For section 5, screening implemented for self, female radiologists younger than 40 years of age, participants in this cohort were asked whether they had had mammography and if so, at what age was the first examination; if they had or would undergo routine mammography (every 12-16 months); and when they would discontinue screening. Those radiologists who had not had mammography could further clarify if the reason was that they were younger than 40 years of age and of average risk, or if there was another reason; they were also asked whether they anticipated undergoing routine mammography and if so, starting when and for how long. CBE and SBE habits were also queried.
For section 5, screening for self, male radiologists, all ages, male participants were asked whether, if they were women, would they have routine mammography (at approximately 12-to 16-month intervals), and would they undergo CBE and perform SBE. For section 6 (questions for all radiologists, regarding personal health habits), participants were queried on 3 health habits: did they currently smoke, how much time per week did they engage in at least moderately vigorous exercise (choices were none, 1-60 minutes, 1-2 hours, 2-2.5 hours, or more than 2.5 hours), and how many days in the past 30 days they had had more than 1 alcoholic beverage.
Statistical Analysis
The results were summarized in frequency tables (for qualitative characteristics) and with summary statistics (means and medians) as applicable. Any free text answers were summarized in descriptive qualitative fashion.
Results
There were 402 surveys collected from 10 Canadian provinces: 120 (30%) in French and 282 (70%) in English (see Table 1 ). A total of 57 (31 English and 26 French) surveys were excluded for false starts or lack of information beyond preliminary radiologists' background information). At least 1 response came from all 10 provinces. These completed surveys comprise the study set. Percentages of responses and number of responses are reported.
A total of 345 responses were collected. The results are summarized in Table 2 , according to total responses and the 3 study cohorts. Not all radiologists answered every question and the numbers are based on responses to specific questions and the percentages are provided relative to the number of responses for each section. The 3 study cohorts reported were 89 (30%) female radiologists 40 years of age, 26 (9%) female radiologists <40 years of age, and 177 (61%) male radiologists, for a total of 292 responses.
Recommendations for Patients
In total, 97% (299 of 309) radiologists recommended screening every 1-2 years: 87 (28%) recommended screening annually for all women 40 years of age; 47 (15%) recommended screening biennially for women 40 years of age; 58 (19%) recommended annual screening for women 40-50 years of age, then biennial screening for women 
Recommendations for Self
Regarding screening mammography, 88% of radiologists would screen every 1-2 years (33% every 12-16 months, and 55% every 1-2 years), and 12% would screen every 2-3 years. A total of 73% of radiologists began or would begin screening at 40 years of age, 8% at 45 years of age, and 19% at 50 years of age. This was consistent with their recommendations for patients, family, and friends. This was consistent across the 3 groups of radiologists, with 76% of female radiologists 40 years of age, 76% of those <40 years of age, and 71% of male radiologists starting screening for themselves at 40 years of age. Regarding screening interval, there were differences between the groups, and 24% of female radiologists 40 years of age, none of the female radiologists <40 years of age, and 10% of male radiologists would screen every 2-3 years. Six radiologists 40 years of age stated they would do mammography more often but ran out of time. Of the remaining female radiologists 40 years of age, 43% (27 of 63) would screen every 1-2 years and 33% (21 of 63) every 12-16 months.
A total of 86% of female radiologists 40 years of age (62 of 72) and 76% (13 of 17) of those <40 years of age planned to continue with regular screening mammography for as long as they were in good health, and the others would stop between 70-100 years of age or a life expectancy of <5 years.
Regarding CBE, 62% (53 of 86) of the female radiologists 40 years of age underwent routine CBE, and the others did not undergo routine CBE for the following reasons: 9 (10.5%) did it themselves, 3 (3.5%) had physicians who do not offer it, 1 had a bilateral mastectomy, 11 (12.8%) did not have a family physician or were delayed in getting to see a physician, and 1 had a male physician. Sixty-seven percent (34 of 51) underwent annual CBE, 11.8% (6 of 51) every 2 years and 4% (2 of 51) every 6 or 18 months. Regarding SBE, 74% (64 of 86) did it, 7% (6 of 86) did not do SBE because they forgot to do it, and 10.5% (9 of 86) did not do SBE because they did not believe that it was useful or because they had lumpy breasts.
Discussion
In this study of Canadian radiologists, only 2% agreed with CTFPHC guidelines for screening intervals for patients, family, and friends. More than 62% recommended screening every 1-2 years beginning at 40 years of age, and this was consistent with what they did or would do for themselves.
Many radiologists' recommendations were in accordance with their provincial screening program recommendations (see Figure 3) , which vary across each province. The majority of radiologists in this study recommended starting screening at 40 years of age. Not all Canadian provincial screening programs are the same: some provinces accept women 40-49 years of age with a physician referral 
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Begin at 50 (40-49 years of age accepted by self-referral but not actively recruited)
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Prince Edward Island
Begin at 40 years of age Women who meet specific criteria that may put them at increased risk for breast cancer will be recalled annually. Highlighted boxes indicate provinces where screening programs include women 40-49 years of age (Adapted from Cancerview.ca) [18] . This figure is available in colour online at http://carjonline.org/.
(Northwest Territories, Alberta, Saskatchewan, Manitoba, Quebec, New Brunswick, Newfoundland and Labrador) or are a part of the provincial screening program (British Columbia, Yukon, Nova Scotia, Prince Edward Island). In Ontario, women under 50 years of age may be screened outside of the provincial screening program at a diagnostic centre.
Screening that is not according to the guidelines of the CTFPHC is common [9] . A significant amount of screening occurs outside of the recommended age groups and intervals of the CTFPHC guidelines. In 2009-2012, the self-reported rate of screening at 24 months among women 40-49 years of age was 29%, as compared with 62% for 50-69-year-olds, and in women 75 years of age and older it was 24% [9] . This study is based on Canadian radiologists' practices, and the results counteract the notion that a lack of adherence to CTFPHC guidelines is due to ''opinion.'' The data show that there is widespread support for adopting other screening strategies than the CTFPHC guidelines. Potential reasons for lack of adherence to any guideline include lack of awareness, lack of familiarity, lack of agreement, and lack of outcome expectancy [10] . In a study of physician surveys, 10% of respondents disagreed with a guideline due to differences in interpretation of the evidence [10] . With respect to our study, Canadian radiologists are not complying with the CTFPHC guidelines due predominantly to lack of support for the guidelines.
If a physician believes that a recommendation will not lead to an improved outcome, the physician will be less likely to adhere to that recommendation [10] . Most radiologists believe that screening mammography leads to reduced breast cancer mortality, and radiologists are unlikely to recommend different screening practices if they feel that the altered screening practices will lead to a reduced benefit.
Radiologists work firsthand with the results of screening mammography. Radiologists perform diagnostic workups on women who have been recalled from screening and are aware of the fact that most false positives are not of concern. They reassure women at the time of their workup evaluations to minimize anxiety associated with mammography. Most radiologists believe that the so-called false positives are not deterrents to undergoing screening mammography, as seen by the results of this survey.
Other studies have shown similar findings. A recent survey of breast surgeons in the United States demonstrated that 85% (197 of 232) recommend annual screening mammograms starting at 40 years of age for patients and 86% (200 of 232) for their patients and family and friends [11] . The 2009 USPSTF guideline of biennial screening mammography between 50-74 years of age was advocated by 6% (14 of 232) and 7% (17 of 232) of surgeons for their patients and family and friends, respectively. Regarding personal screening habits, 88% (80 of 91) of female radiologists 40 years of age and older did and 97% (29 of 30) of those younger than 40 years of age did or would undergo annual mammography. Most male radiologists 94% (98 of 104) would undergo annual mammography [11] . A survey based on the same questions was asked of breast radiologists in the United States [8] . Of 487 surveys collected, none of the radiologists' recommended biennial mammography for patients 50-74 years of age, with 98% (477 of 487) recommending yearly mammography for patients 40 years of age and older and 98.7% (470 of 476) recommending yearly mammography for family and friends 40 years of age and older. The U.S. study included a significant percentage of breast imaging subspecialists, which may in part explain differences from our results. Another study evaluating physicians' attitudes and behaviors towards screening mammography in women 40-49 years of age showed that 46% of family physicians routinely offered screening mammography to women 40-49 years of age who were at average risk for breast cancer [12] . In conjunction with these studies, our study demonstrates a widespread lack of adherence to CTFPHC or USPSTF guidelines. The guidelines have not been developed by a knowledgeable, multidisciplinary panel of experts and representatives from key affected groups, as recommended in the National Academies of Medicine [13] .
There is an under-recognized potential harm of omitting screening mammography. A recent study by Onitilo et al [14] showed that in the 1 year before breast cancer diagnosis, undergoing mammography decreased the risk of diagnosis with late-stage cancer by more than 12% in all women. The number of mammograms in the 5-year period before breast cancer diagnosis was inversely related to cancer stage [14] . These findings were true whether women were older or younger than 50 years of age, contrary to USPSTF guidelines. Radiologists also perform diagnostic mammography, ultrasound, and biopsy on women who present because of a palpable breast lump, in the absence of screening. They are therefore personally familiar with the difference in stage of disease at diagnosis between screendetected and clinically detected breast cancer. A failure analysis of breast cancers diagnosed at 2 Harvard-associated hospitals over a 10-year period showed that among 609 confirmed breast cancer deaths, 29% were among women who had been screened (19% screen-detected and 10% interval cancers), whereas 71% were among unscreened women [15] . Screening mammography shows the greatest benefit of a 39.6% mortality reduction through annual screening of women 40-84 years of age [16] . This screening regimen saves 71% more lives than the USPSTFrecommended regimen of biennial screening of women 50-74 years of age, which had a 23.2% mortality reduction [16] . A recent study reporting on data from 7 Canadian breast screening programs by Coldman et al [17] showed that in women who were actually screened, there was a 40% reduction in breast cancer mortality as compared with women who were not screened, regardless of age of entry into screening.
There are limitations to this study. The data collection was done on an anonymous basis, which encouraged candid answers. However, the self-reported information cannot be independently verified. There may also be some selection bias given the voluntary nature of the survey, with the possibility that radiologists who support screening were more likely to respond. As many radiologists in Canada include breast imaging in their scope of practice, recruitment was chosen to reach as many radiologists as possible, and not just those who were subspecialized breast imagers. A concerted effort was made to achieve a broad sampling of radiologists from very diverse geographic locations and practice venues.
Conclusions
The majority of Canadian radiologists recommend screening mammography every 1-2 years for average risk women 40 years of age, whether they are patients or family and friends. Most radiologists are consistent in what they do or anticipate that they would practice what they preach.
